Abstract. Dissolved mineral salts when heated to form hard-soluble scale, which leads to lower thermal conductivity and a waste of energy. To prevent scale deposition is required to develop effective, stable and cost-effective and highly efficient new inhibitors. In this article the study of the synthesis of dimethylsulfonateurea (DMSU) on the basis of urea and testing as scale inhibitor. Synthesized by us DMSU gives the best result compared with industrial inhibitors NMPA-1 and OEDPK. Keywords: dimethylsulfonate (DMSU), a synthetic inhibitor, new polydentate compound, salt deposition.
One of the important problems of water purification, environmental protection, water treatment and energy saving is the inhibition of adjournment of mineral salts of an erosion, corrosion and other abnormal phenomena.
The mineral salts dissolved in water when heating form difficult soluble scum which leads to decrease in heat conductivity and an over expenditure of energy carriers. For the prevention of salt sedimentation additional expenses are required. The attention of many researchers is drawn by development of effective, stable and economic remedies of prevention of the abnormal phenomena and improvement of systems of water supply.
The nature of mineral deposits depends, mainly, on physical and chemical composition of applied water. It, generally -carbonates sulfates, phosphates, silicates of calcium, iron, barium, magnesium, strontium and other metals; hydroxides of iron, aluminum, copper; oxides of silicon, iron, and copper. Prevention of the abnormal phenomena in water supplies, at production, transportation and oil refining and, in general in the industry, is one of important problems.
For the purpose of development of new, highly effective inhibitors of salt sedimentation, we studied reaction of sulphomethylation of amides and amines. Reaction of condensation of urea with formaldehyde in the presence of sodium bisulphite in the alkalescent environment is studied.
The scheme of the process:
. Along with disulphonate derivatives of urea three can be formed -and tetrasulphonate derivatives, however because of spatial difficulties the product yield of reaction decreases.
The probable mechanism of sulphomethylation of urea is offered. In an initial stage of reaction formaldehyde interacts with sodium bisulphite, the carbonyl group of formaldehyde is strongly polar, and in too time has considerable polarizability. The atom of sulfur as a part of anion of hydrosulphite in the not divided electronic couple attracts to itself atom of carbon of carbonyl group and between them communication is formed:
. Because the received intermediate product is unstable connection, the elimination of hydroxyl group and migration of an ion of hydrogen in a hydrosulphite ion is observed. At impact on an intermediate product of urea the ionized atoms of hydrogen of an amino group and an ion of a hydroxyl form H2O. The localized connection -a monomethylene sulphonate urea is as a result formed:
. The monomethylene sulphonate-urea interacts with the second intermediate product with formation of dimethylated-urea:
. Influence of temperature and molar ratio of initial substances on a product yield (Tab. 1) is studied. Are established an optimum ratio urea: formaldehyde: sodium 1:2:2 bisulphite, time of reaction 3 hours. From the table it is visible that with increase in temperature from 400 C to 800 C the products yield of reaction increases. It to become maximum -87,6% at a molar ratio of initial substances 1:2:2. Further temperature increase negatively influences a product yield. It is accompanied quantities of auxiliary products that with increase in temperature being formed vapors of water promote partial allocation of formaldehyde. Its quantity decreases, and excess of urea and hydrosulphite of sodium leads to reduction of an efficiency of DMSU.
It is shown that at change a ratio of formaldehyde and sodium bisulphite the product yield decreases. So at reduction from 1:2:2 to 1:2:1 or increase from 1:2:2 to 1:4:4 amounts of bisulphite of sodium the product yield decreases respectively to 49,4% and 38,6%. Possibly, owing to education trimethylene sulphonate and tetramethylene of sulphonate of urea.
Influence of duration of reaction is investigated at various temperature on an efficiency of DMSU (Table 2) . From the table it is visible that at increase in time of reaction from 1 to 3 hours the exit of DMSU increases and reaches maximum-87,6 %. When carrying out reaction within 5 and more hours the exit of DMSU decreases as partial hydrolysis of DMSU takes place.
Authenticity of this substance is proved to IR -spectroscopically, it is confirmed with the element analysis. Quantum -chemical and molecular and dynamic calculations of the synthesized connection are carried out.
In Fig. 1 . it is provided gas-liquid chromatography being formed substance at urea sulphomethylation. It is shown that in catalyze are available solvent (1), dimethylene sulfonate urea (2), not reacted formaldehyde (3) and mono methylene sulfonate urea.
Signal detector
Retention time, min 1 -solvent; 2 -dimethyl sulfonate urea; 3 -formaldehyde; 4 -mono methylene sulfonate urea. 
Fig. 2. IR spectrum dimethylsulfonateurea
It is known that chemical properties and also reactionary ability of molecules in many respects depend on their electronic structure and power characteristics.
The prediction of concrete coordination donate of the centers of heterocyclic compounds is very difficult and actual problem of organic chemistry. With rapid development of methods quantum chemical calculations of molecules there was a possibility of planning of pilot studies and carrying out the directed synthesis organic, etc. connections.
Inhibiting properties synthesized DMSU in water of Kokand, Yangiyul, Navoi and Nukus are studied. As a standard used industrial NMPA-1 and OEDPK inhibitors (Table 3) . It is established that at concentration of DMSU of 4 mg/l, efficiency of inhibition makes 85,6%-90,5%. From the table it is visible that industrial inhibitors NMPA-1 and OEDPK at concentration of 4,0 mg/l have inhibiting activity of 90-93% and 87-90% respectively.
Thus, on the basis of urea DMSU is synthesized and tested as salt sedimentation inhibitor which yields the best positive result in comparison with industrial inhibitors NMPA-1 and OEDPK.
